Non-Communicable Diseases (NCDs) are the major killer diseases globally. They share the common risk factors such as smoking, harmful use of alcohol, physical inactivity, and low fruits/vegetable consumption. The clustering of these risk factors multiplies the risk of developing NCDs. NCDs affect women inequitably causing significant threats to the health of women and future generations. But, the distribution and clustering of NCDs risk factors among Nepalese women are not adequately explored yet. This study aimed to assess the clustering and socio-demographic distribution of major NCD risk factors in Nepalese women.
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Introduction
Globally, non-communicable diseases (NCDs) are the number one cause of death and disability. NCDs account for 41 million deaths each year out of which 85% of the deaths occur in low and middle-income countries (LMICs), and nearly half of the deaths (15 million out of 41 million) occur between the age of 30 and 69 years [1] [2] [3] . Cardiovascular diseases, cancers, diabetes, and respiratory diseases, also called the 'Group of Four' are responsible for 80% of all NCDs deaths [3] . NCDs are mostly linked with the behavioral (such as tobacco use, harmful use of alcohol, low intake of fruits and vegetables, and physical inactivity) and metabolic (such as obesity, blood sugar, blood pressure, and cholesterol level) risk factors [3] The co-occurrence of two or more of these factors in an individual is referred to as clustering of the risk factors that increase the risk of developing NCDs [4, 5] . Evidence shows that women are more likely to experience the co-occurrence of behavioral and metabolic risk factors thus increasing the risk of NCDs among themselves and in a future generation [6] [7] [8] . In Nepal, 15 .5% of the population in general, and 11.4% of women reported have three or more risk factors for NCDs [9] . This is rather indication of a higher prevalence of NCDs risk factors in Nepal that may place Nepalese women to the highest disease burden. Compared to men, women also experience fewer symptoms and show less apparent signs of certain NCDs like cardiovascular disease. They are thus less likely to be identified and treated or less likely to be the focus of disease prevention [10] . Furthermore women with NCD risk factors have an adverse impact on their reproductive health as well as in fetal health [11] [12] [13] [14] . So, tackling NCDs in women needs a systematic understanding of sociodemographic determinants of to major NCDs risk factors and their clustering [15, 16] . However, in the context of Nepal, there is a paucity of women-focused NCDs studies especially considering social determinants. This study, therefore, aims to assess the magnitude of selected risk factors, individually and in a cluster, and determines their socio-demographic distributions in Nepalese women.
Methodology
This study used data from the 2016 Nepal Demographic Health Survey (NDHS). NDHS is a periodic survey consisting of a nationally representative sample. The survey used the stratified multi-stage cluster sampling to select individual participants. Initially, 383 primary sampling units (PSU) (wards) were selected based on the probability proportional to PSU size. Then, 30 households per PSU (total 11040 households) were selected using an equal probability systematic selection criterion. A detailed description of the NDHS sampling method is reported elsewhere [17] . The NDHS 2016 adopted a universally standardized DHS questionnaire and measured blood pressure with the validated instrument for the first time in the NDHS series. Blood pressure and anthropometric measurements were only obtained from the systematically selected subsample of 12862 study participants. For this study, we only included 6396 women between 15 and 49 years who had their blood pressure recorded. Competing interests: ABT Associates Pty Ltd (Nepal Office) provided support in the form of salary for author Achyut Raj Pandey, but did not have any additional role in the study design, data collection and analysis, decision to publish, or preparation of the manuscript. The specific roles of this author is articulated in the 'author contributions' section.
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Ethical consideration
The NDHS 2016 sought ethical approval from the Ethical Review Board (ERB) of the Nepal Health Research Council (NHRC), Nepal and ICF Macro Institutional Review Board, Maryland, USA. Written informed consent was obtained from each participant before enrolling in the survey. Most of the participants were engaged in agriculture or were self-employed. Fig 1 shows the NCDs risk factor prevalence by the number of factors. More than onefourth of the participants had one NCDs risk factor and 6.3% of participants had two NCD risk factors.
Results
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The prevalence of current tobacco use was 8.9%. Women of age 40-49 years (22.4%), with no education (18.8%) and widowed/divorced/separated women (29.1%) had the highest prevalence of current tobacco use as indicated in " Table 2 ". Similarly, current tobacco use was significantly associated with the ecological zone, province, wealth index, occupation, and ethnicity " Table 2" . The adjusted multivariate model shows significantly higher prevalence of tobacco use among women of 40-49 years of age (APR: 3.70; 95% CI: 2.65-5.17), having no education, widowed/divorced/separated (APR: 1.04; 95% CI:1.4-3.98), from province one, in the lowest wealth quintile and among women from Dalit ethnic/caste group (APR:1.68; 95% CI:1.27-2.23). However, the prevalence of tobacco use was significantly lower among poor women (APR: 0.69; 95% CI:0.55-0.86) residing on province 5 (APR: 0.64; 95% CI: 0.45-0.90)) " Table 3 ".
The prevalence of overweight and obesity/obesity was 22.2%., which was significantly high in women age 40-49 years compared to that of 15-29 years (11.9%) women " Table 2 ". The prevalence of overweight and obesity significantly varied by education status " Table 2 ". Compared to never union, the prevalence of overweight and obesity was significantly higher among married/ living together women (27.3%) and divorced/widowed/separated women (25.5%). In multivariable analysis, the prevalence of Overweight and obesity was significantly higher in the elder age group (APR:1.97; 95% CI:1.68-2.31), married women (APR:4.02; 95% CI: 2.98-5.40), and those women belonging to wealthiest quintile (APR-3.38; 95% CI-2.63-4.34). However, women residing in Sudurpaschim province (APR: 0.42; 95% CI: 0.38-0.71) and employed on agriculture had lower (APR: 0.71; 95% CI: 0.62-0.82) had lower prevalence of overweight and obesity " Table 3 ". The prevalence of hypertension was 10.5%. It significantly varied by the age of participants, For instance, 40-49 years participants had the highest rate of hypertension. Secondary education was significantly associated with a higher prevalence of hypertension compared to primary and no education. Likewise, the rate of hypertension was also significantly different in the province, wealth index, occupation, and ethnicity " Table 2 ".
Multivariable analysis shows that higher prevalence of hypertension on elder age group women (APR; 5.73;95% CI: 4.25-7.7) among married women (APR: 1.97; 95% CI: 1.35-1.68), belonging to the wealthiest group (APR:1.45; 95% CI: 1.00-2.09), among Dalit women (APR;1.47; 95% CI: 1.09-1.97), and among the Janjati women (APR: 1.28; 95% CI: 1.04-1.57). But hypertension was less prevalent (APR: 0.58; 95% CI: 0.37-0.89) among women residing on Sudurpaschim province and engaged in agriculture (APR: 0.78; 95% CI: 0.62-0.82) " Table 3 ".
Multivariable analysis of socio-demographic characteristics with noncommunicable diseases risk factors
Women of 40-49 years were more likely to experience NCD risk factors than 15-29 years aged women (ARR: 2.95; 95% CI: 2.58-3.38) " Table 4 ". Compared to the women with no education, women who had pursued a secondary level of education were less likely (ARR: 0.87; 95% CI: 0.77-0.98) to experience NCD risk factors. The adjusted risk ratio for married and widowed/ divorced/separated women was almost 3 times (ARR: 2.91; 95% CI: 2.77-3.74) and (ARR: 3.09; 95% CI: 2.24-4.28) than that of women who had never in a union. Similarly, the richest women were more likely (ARR: 1.5; 95% CI: 1.27-1.77) to suffer from NCDs risk factors in comparison to the poorest women. Furthermore, women employed in the agriculture sector were less likely (ARR: 0.83; 95% CI: 0.75-0.92) to suffer from NCD risk factors than women who were not employed. Regarding ethnicity, Dalit women were more likely (ARR: 1.34; 95% CI: 1.17-1.55) to have NCD risk factors in comparison to advantage group " Table 4 ".
Discussion
NCDs have different consequences for women in comparison to men [21] . In resource-challenged settings like Nepal where diagnosis and care for NCDs are less accessible and affordable to women prominently due to patriarchal society beliefs as well as limited health 
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infrastructure, and human-resource capacity [22] . As a result, NCDs are often detected at the later stage of a woman's life with a consequence of premature death. So, this study attempted to identify NCDs risk factors associated with women. This information could be useful in designing preventative strategies against NCDs risk factors.
Our study demonstrated that the proportion of tobacco use was nearly threefold higher in 30-40 years age group women which have also been observed in previous studies [23, 24] . Higher prevalence of tobacco use in older age group may be understood on light of low level of awareness/education and means of stress coping strategies in comparison to elder age group women. High prevalence of tobacco use in women with childbearing age deserves attention because of its adverse maternal and child health outcomes in the perinatal period [25] . Higher prevalence of tobacco use among divorced women than currently married, which is in line with previous studies [23, 26] , it might be because of stress coping strategy or an option to overcome loneliness.
The study revealed the poorest wealth quintile as a key determinant of tobacco use while the prevalence of hypertension was more among participants of the highest wealth quintile. An increase in taxation could be one of the potential strategies to control tobacco use. Evidence suggests that around 10% increase in tobacco price reduces smoking by about 8% in low-and middle-income countries and by 4% in high-income countries [27] . Such strategy could be especially effective in the poorest segment of the population.
We observed the increasing trend of hypertension and overweight and obesity with increasing age and economic status. This seems to be a usual phenomenon as reported in other studies from different settings [4, 9] . On the other hand, it could be due to the reduced level of physical activity as people grew older and wealth status. The prevalence of Overweight and obesity in reproductive-age women has nearly tripled from 9% in the last ten years in Nepal [17, 28, 29] . This finding alarms the focus of maternal and child health programmes on NCDs risk factors like maternal obesity, due to their adverse consequences on maternal and child health. Maternal obesity can substantially interfere the fetal development and determines the long term health of the offspring [30] . It is also a major risk factor for gestational diabetes, preeclampsia and pregnancy-induced hypertension in women [31, 32] . Our study demonstrated a higher prevalence of hypertension in Gandaki province and the lower in Sudurpaschim province that is in line with national findings carried out in the general population [33] . Differences in the level of physical activity associated with occupational practices, dietary patterns, might have attributed the higher prevalence of hypertension in Gandaki province compared to other provinces. Furthermore higher level of urbanization and sedentary lifestyle in Gandaki province and Province 3 in comparison to other provinces may have accounted higher prevalence of hypertension.
Clustering of NCDs risk factors seems to be more with growing age, among well-off, and in Dalits and Janajatis -known as the disadvantaged ethnic groups in Nepal. Previous studies from multiple other countries have also found that the clustering of risk factors becomes increasingly common with increasing age [4, 5, 34] . As Nepal has been witnessing a rapid increase in life expectancy and the median age of the population, the problems can escalate in the coming years [35] . The country may need additional investment in prevention as well as long term care for NCDs to cater to the need of the geriatric population. Moreover, NCDs are considered to have a serious impact on the economic growth of the country. Reducing NCDs by 5-10% is thus a development agenda rather than a health problem confining it under the jurisdiction of the health sector [36] . This calls for multisectoral actions with coordinated efforts of the health sector.
Similarly, this study depicts the odds of clustering of NCDs risk factors higher among the wealthiest women which were also observed in the previous study in Bhutan [37] . Similar to individual risk factors like obesity and hypertension, the clustering of NCDs risk factors in the wealthier group can be linked with the adoption of a sedentary lifestyle. Similar factors might also be responsible for higher odds for the clustering of risk factors in province 1, province 3 and Gandaki province. Additionally, the pace of urbanization and westernization of dietary patterns might also have a role in the clustering of risk factors in specific provinces. Women who have a secondary level of education had a lower risk of clustering of NCDs risk factors which contradicts the findings from Bangladesh [38] . The difference in evidence may be due to differences in NCDs prevention and control contents in secondary level education. Furthermore, women involved in agriculture (self-employed), which generally involve vigorous physical activity, sector have low odds of clustering of NCDs risk factors. Vigorous physical activity is a protective factor against obesity and it is expected to reduce the risk of clustering NCDs risk factors [39] .
Being cross-sectional in nature, the study does not establish causality. The NDHS 2016 mainly focused on maternal and child health issues, thus the NDHS did not measured other important biomarkers of NCDs risk such as elevated blood pressure, blood sugar and cholesterol level. The lack of information on biomarkers limited this to reveal the evidence around NCDs risk factors with sufficient depth.
Conclusion
Similar to most other NCD risk factors, clustering NCD risk factors seem to be more common in the richer segment of the population and higher age group among women. Nepal, that has been facing epidemiological transition with the increasing burden of NCDs while communicable diseases, maternal and neonatal conditions still bear the significant burden, need to make careful choices of the cost-effective interventions.
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